Blood flow to the placenta and lower body in the growth-retarded guinea pig fetus.
Blood flow to the placenta and lower body of control and growth retarded (IUGR) guinea pig fetuses was measured between 60-64 days of pregnancy by the microsphere technique. Further information about the hepatic blood supply and its interlobular distribution was obtained by injecting microspheres into the umbilical vein and a branch of the portal vein. Liver weight was reduced by 60% in IUGR fetuses from 5.0 +/- 0.2 to 2.0 +/- 0.1 g, compared to a decrease in body weight of 50% from 91.6 +/- 3.0 to 45.4 +/- 2.6 g. In addition, there was a proportionately greater reduction in the size of the right liver lobe. Umbilical blood flow was 10.8 +/- 1.0 ml min-1 in control fetuses and 4.9 +/- 1.2 ml.min-1 in IUGR fetuses, whilst blood flow in the portal vein was reduced from 1.4 +/- 0.1 to 0.8 +/- 0.3 ml min-1 and that in the hepatic artery from 0.6 +/- 0.1 to 0.3 +/- 0.1 ml.min-1. Since ductus venosus flow was absent or negligible, the umbilical venous return accounted for greater than 80% of the hepatic blood supply in both control and IUGR fetuses. Blood flows were, however, unequally distributed between the liver lobes. The right lobe was supplied mainly by the portal vein in IUGR fetuses as well as the controls, and received less than 6% of the umbilical venous return. No significant change occurred in total liver perfusion, which was 2.8 +/- 0.2 ml min-1 per g in control fetuses and 2.6 +/- 0.4 ml min-1 per g in IUGR fetuses. It is therefore suggested that a high rate of liver metabolism is maintained in IUGR, but by a smaller tissue mass, and that the rate of umbilical blood flow may be one factor determining the size of the liver. The relatively greater reduction in size of the right lobe in IUGR is probably the result of poor oxygenation of the portal venous blood.